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Summary 
Hybrid Tea-rose seedlings were grown in artificial light regimes between 4 and 
24 W m—2, at a day length of 8 h and at a temperature of about 21 °C. 
Mortality increased with decreasing light intensities. The percentage of flowering 
seedlings increased and that of aborting ones decreased with irradiance. For the 
populations studied, no genotype-environment interactions for the percentages of 
flowering seedlings occurred. A selection procedure for roses with a low light re­
quirement for flowering is considered. 
Introduction 
The first paper in this series (de Vries & Smeets, 1978) reported on the growth and 
development of Hybrid Tea-rose seedlings in light regimes between 4 and 24 W m~2. 
It was noteworthy that in such populations besides flowering, aborting plants oc­
curred, a phenomenon hitherto unknown or unnoticed in seedlings. 
The present study deals with flowering, flower bud abortion and mortality of 
seedlings as dependent on the level or irradiance. Some preliminary results have 
shortly been presented in lectures (de Vries, 1974; Sparnaaij et al., 1976; de Vries 
& Dubois, 1977). 
Material and methods 
The plant material consisted of seedlings arisen from crossing a number of glass­
house varieties of the Hybrid Tea type. Each spring from 1973 to 1976, young 
seedlings were grown in a growth room of the IVT phytotron. Temperature was 
about 21 °C, day length 8 hours, and light intensities as presented in Table 1. For 
further details, see de Vries & Smeets (1978). 
Seedlings of the various populations were equally divided over the levels of 
irradiance. 
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Table 1. Years, number of seedlings, irradiances and light sources used. 
Year Number of Irradiance (W m—2) Light source 
seedlings 
1973 415 12, 18, 24 HPL-N 400 W 
1974 851 12, 18, 24 HPL-N 400 W 
1975 1056 6, 12, 18 HPL-N 400 W 
1976 1884 4, 6, 8, 10, 18 TL 34 40 W 
In each experiment observations were made on mortality and the numbers of 
flowering and aborting plants. 
Results 
In each experiment a number of seedlings died. Although as a result of improve­
ments in the cultivation, overall mortality could be reduced considerably (de Vries 
& Smeets, 1978), a clear relation between the level of irradiance and mortality could 
be demonstrated. In 1976, mortality of seedlings decreased markedly with in­
creasing irradiance: 80, 46, 31, 12 and 7 % mortality at 4, 6, 8, 10 and 18 W m—2, 
respectively. 
In the surviving plants flowering or flower bud abortion was observed. The re­
lation between the level of irradiance and the percentages of seedlings flowering in 
each of the 4 years is presented in Fig. 1. The percentages of seedlings flowering 
at the same irradiance increased till 1975, but no significant differences between 
1975 and 1976 occurred. In each year the percentage of flowering seedlings in-
% of flowering seedlings 
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Fig. 2. The relations between the 
overall mean percentages of flow­
ering seedlings of 6 Hybrid Tea-
rose populations in each of the 7 
irradiance regimes (indicated by 
arrows on the abscissa), and the 
mean flowering percentages of the 
individual populations at the same 
irradiances. 
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creased (and consequently that of aborting ones decreased) with irradiance. Extra­
polation of the regression lines of 1975 and 1976 indicates that all seedlings of these 
populations would have flowered at about 20 W m—2. At 4 W m only a low per­
centage of the few surviving seedlings (Table 2) flowered. 
Of the various populations used in the above experiments, only 6 were represent­
ed in all 3 years 1974, 1975 and 1976. For this restricted number it was examined 
whether genotype-environment interactions affected the percentages of flowering 
plants. 
Fig. 2 presents the relation between the overall mean percentages of flowering 
seedlings of these 6 populations in each of the 7 levels of irradiance, i.e. 4, 6, 10, 
12, 18, 24 W m -2 and the mean percentages of the flowering seedlings of each in­
dividual population at the same irradiances (method after Edwards, 1974). The 
relations are presented as linear regressions; all correlations between the two para­
meters were highly significant (r >0.90, n = 7). The fact that the regression lines 
run about parallel, demonstrates that no genotype-environment interactions as to 
flowering occurred. Although the populations differed considerably for the per­
centages of plants flowering in each environment of irradiance, the populations 
reacted similarly to an increase in irradiance. 
Discussion and conclusions 
Experiments showed that at the lowest level of irradiance used (4 W m~2), 80 % 
of the seedlings died. Consequently this light intensity is about the minimum re­
quired for growth. This agrees fairly well with the statement by Went (1957) that 
'most plants cannot grow below 100-200 ft.c', i.e. 4-8 W m~2, assuming that these 
data refer to daylight. 
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Whether a rose seedling will actually flower or abort its bud, strongly depends 
on the light intensity. This is a well-established fact in rose varieties, where generally 
a negative correlation between the light intensity and the incidence of blind shoots 
occurs (Moe & Kristoffersen, 1969; Moe, 1971; Zieslin & Halevy, 1975; Khosh-
Khui & George, 1977; de Vries, unpublished). 
A similar effect of the light intensity was observed in some bulbous and tuberous 
ornamentals, such as bulbous iris (Fortanier & Zevenbergen, 1973), lily (Boontjes 
et al., 1975) and gladiolus (Shillo & Halevy, 1976). 
As to flowering, large differences in light requirements appeared to exist both 
between and within rose seedling populations. Flowering even occurred at light 
intensities that were considerably lower than those prevailing in our latitude in mid­
winter. This offers unique possibilities for the breeding of roses that are better 
suited for cultivation in winter. Assuming that no genotype-environment interactions 
occur, as was demonstrated for the limited number of seedling populations, the 
differences in flowering between seedling populations need not necessarily be 
checked at extreme low light intensities. However, individual selection for flowering 
should be done at such low levels of irradiance that a reasonable proportion of 
seedlings will grow and flower. 
In view of the relatively high mortality at low irradiances, a level for selection 
of 8 W 2 is recommended. 
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